In the cyclohexane derivatives, the equatorial conformer, having less steric repulsion of hydrogen atoms adjacent to substituent, is dominant over the axial conformer. This is a normal stereochemical requirement. In hexose, containing oxygen atoms in the ring, however, α-anomer (with axial substituent) is more stable than β-anomer (with equatorial substituent) and it is called the anomeric effect. Why does this phenomenon, which is not compatible with the stereochemical intuition (but still widely accepted), happen at all? It has been more than 60 years since Edward reported it, but the root cause has not yet become clear. At present, the most popular explanation for the anomeric effect is that it is due to the interaction between a lone pair of electrons on oxygen and the anti-bonding orbital (σ*) of C-R bond. Contrary to popular belief, we demonstrate that this explanation does not hold.
Introduction
Width of eyeglasses and neckties, length of skirts, etc. "come and go out of fashion". Even if the necktie becomes thinner and the women's skirt becomes shorter, there is no harm. By the way, have you noticed that there is a fashion in the science world? In this short review, we will give our opinion on trends in scientific research.
We already mentioned that there are myths that should be called "hydrogen-bond-myth" 1 and "hydrophobic-bond-myth" 2 in modern science. Here, "myth" means a fixed idea irrationally influencing human thinking and behavior without a reasonable basis.
Molecular orbital methods have revolutionized the world of chemistry. However, the success of Fukui's HOMO-LUMO theory and Woodward-Hoffmann's rule, as a side effect, started the trend of interpreting everything as orbital effect. It is the science version of brand thinking (Faith?). We think to call it the orbital-effect-myth.
In university co-op and bookstores, we find books titled such as "Thinking chemistry with orbital theory". It is perhaps the impure motivation to achieve success and make profits that is controlling the authors of these books. It's horrible. We are concerned that students with poor ability to criticize incorrectly understand the essence of quantum chemistry by reading such books.
What is the anomeric effect?
The anomeric effect means that a group substituted with an endocyclic carbon (C 1 ) of aldohexose takes the axial conformation (Figure 1a) , contrary to the commonly accepted stereochemical idea. In cyclohexane derivatives containing no heteroatoms in the ring, however, the equatorial conformer with less steric repulsion dominates the axial conformer (Figure 1b ). This is a normal stereochemical requirement. However, in sugar (containing an oxygen atom in the ring), the α-anomer (with axial X) is more stable than the β-anomer (equatorial X). Even in non-cyclic long-chain compounds such as R-Z-CH 2 -Y-X, (Figure 3) , it is more stable where R and X are in a gauche relationship than a trans arrangement. This is called the generalized anomeric effect.
Figure 3. Generalized anomeric effect
What is the anomeric effect that is so broadly established like this but that is contrary to stereochemical intuition? Although Edward reported this phenomenon more than 60 years ago [1, 2] , it is still controversial.
Interpreting the anomeric effect as being due to hyperconjugation is a typical "myth".
Root cause of anomeric effect
There are various interpretations of anomeric effect. Let us broadly classify them and introduce them in the following sequence.
(1) It is due to mutual electrostatic influence. This is simple and easy to understand. (2) It is due to mutual influence between a lone pair on oxygen and the antibonding orbital (σ*) of the C-R bond (hyperconjugation). At present, this is the most popular explanation of the anomeric effect. (3) It is due to spatial attraction caused by weak hydrogen bonding of CH/O, CH/π, etc.
(1) Explanation based on electrostatic interaction
Edward, who first reported the existence of anomeric effect in 1955, explained that this is due to the difference between the C 1 carbon and the electrical dipole made by two oxygens. The vector of electric dipoles made by C 1 and the two O atoms is larger in the β-anomer than in the α-anomer ( Figure 4 ). Therefore, for solvents with less polarity, the α-anomer should be relatively advantageous. Experimental results support this. This is also consistent with intuition and convincing; hence the explanation by electrostatic interaction was soon accepted.
Figure 4. Interpretation of the anomeric effect by electrostatic interaction
In 1994, Perrin et al. performed NMR analysis of 2-methoxy-1,3-dimethylhexahydropyrimidine and presented an electrostatic interpretation that is almost of the same view as Edward [3] .
In 2007, Vila and Mosquera performed AIM analyses [4, 5] on dimethoxymethane (CH 3 O-CH 2 -OCH 3 ) and methanediol (HO-CH 2 -OH), and raised doubts whether it is due to hyperconjugation [6] .
(2) Explanation by orbital interaction
At present, the most popular explanation of anomeric effect is that it is due to the orbital effect. In 1958, interpretation by Lemieux was published [7] . From 1971 [8] through 1983 [9] [10] [11] [12] , there appeared reviews written by prominent chemists. According to these, it is said that mainly lone pairs on the ring oxygen are stabilized because they are conjugated with the antibonding orbital of the exocyclic C-X bond (σ*) and they are delocalized. In Figure 5 , the bond length of C 1 -X is smaller than the standard value in the α-anomer, which was considered to be large in the β-anomer.
Figure 5. Explanation of the anomeric effect by hyperconjugation
The speculation was made by the calculation based on ab initio MO calculations (minimum basis function of HF 3 /STO-3G etc. 4 ). Notice that timing is almost the same as appearance of the Woodward-Hoffmann rule.
Contrary to popular belief, Box denied the explanation by hyperconjugation on the basis of crystal structures of glucoside deposited in the Cambridge Structural Database (CSD) [13, 14] .
In addition, the orbital effect theory does not explain the influence of the anomeric effect by solvents. Conversely, the electrostatic interaction theory easily explains the influence of the effect by solvents.
The present authors speculate that pseudo scientists who were rushing with a fear of losing the authority of sugar research at the time such as Lemieux, Eliel and high-color molecular orbital method theory resulted in this situation 5 . It can be said that the beginning of "the orbital-effect-myth", and the pioneering of "fashion" in scientific research. Table 1 shows the results of highly accurate orbital calculation [MP2/6-311++G (3df, 3pd)] carried out by the authors on the generalized anomeric effect (Figure 6 ) [15] . With respect to the standard C 2 -X bond length, however, dC 2 -X has been shown to be shorter than the standard values (except for X = Cl gauche and X = Br anti : italicized [16] ). This suggests existence of considerable electron correlation effect, but is incompatible with the orbital interaction theory [17] . Even when oxygen is replaced with CN, CCH, C 6 H 5 or CHO, which can participate in CH/π hydrogen bond [18] [19] [20] , the same tendency is seen.
(3) Explanation based on weak hydrogen bonding Table 2 shows the results (average value) of the 26 types of hexopyranose examined by the CSD. The H 3 ax /X distance is shorter by 0.075 Å and dH 5 ax /X is shorter by 0.187 Å than the van der Waals distance. The dH 5 /X distance is shorter than the dH 3 /d vdW distance because H 5 is adjacent to the oxygen in the ring has higher acidity. 
Figure 7. H/X interatomic distances in hexopyranose
In the results obtained by the authors after computing [MP2/6-311++G(3df, 3pd)] for the oxane molecule (analog of glucoside: Figure 7) , the distance between hydrogen atoms (axial-H 3 , axial-H 5 ) directly connected to C 3 and C 5 is much smaller than the standard value (d vdW ) ( Table 3 ). The energy is lower in the axial conformer than the equatorial one [21] . Weak hydrogen bond attracts hydrogen (H 3 and H 5 ) and heteroatom (X). 
Consideration on the impact of contributions
By the way, there is an idea to measure the quality of research with the index IF (impact factor). It is better than measuring by the number of papers and their weight, but we are somehow not impressed. Originally, IF was an index to measure the impact of journal. In this respect h-index is somewhat better. If there are many citations, the h-index of author of that paper will be higher. The drawback is, it doesn't distinguish whether it is the top author, the leader of the research 7 , or one of the authors.
In any case, IF and h-index are only indicators of "fashion". What is the impact of research in the first place? If we cite great achievements in the history of natural science, we have the following as examples.
Galileo Galilei (astronomy), John Dalton (atomic theory), Isaac Newton (gravitational force), Amedeo Avogadro (concept of molecule), August Kekule (six-membered ring structure of benzene), Louis Pasteur (immunology), Niels Bohr (quantum hypothesis), Louis de Bloglie (material's wave nature), J. H. van't Hoff (carbon tetrahedron theory), Umetaro Suzuki (discovery of micronutrients), Linus Pauling (helix structure of proteins), Derek Barton (concept of conformation), Kenichi Fukui (frontier orbital theory).
The law of inheritance discovered by Mendel in 1865 was buried until it was rediscovered in 1900. Dalton's research was not noticed for a long time. This is also the case with the molecular theory of Avogadro. All of them have zero IF and h-index.
Well, there is deductive method and inductive method as a way of thinking. Induction can be called intuition. Note that all of the above mentioned achievements were guided by the intuition of excellent scientists.
Let us take a look at fields other than science. Intuition of excellent scientists (artists) and excellent philosophers (poets) seems to be the same. Frontline fighting 8 and jealousy in "scientific research" are terrible. Umetaro Suzuki's discovery of oryzanin (micronutrient as a cause of beriberi) was disturbed by prejudice and jealousy of the Department of Medicine, University of Tokyo at the time 9 [22] , and the credit finally went to a foreign scholar. Stealing data of people 10 and borrowing ideas from others without disclosing it (Needless to say that acknowledgement is also not written). 11 7 Often marked with the * sign. 8 While frontline fighting is primarily in sports, but we do not hear much about jealousy in this world. Lies, exaggeration, jealousy and meanness seem to be attributes of scholars and second-rate artists.
A German philosopher Nietzsche (to call him rather poet) lived at the end of the 19th century, wrote "Zarathustra" (an aphorism collection) as the following words. "You are not trying to carry a stupid walk while exploring a single thread with cowardly hands. You hate deductions and you prefer to guess 12 ".
Conclusion
Let's state the conclusion. We will not repeat the reasons because we have already mentioned them. The orbital theory of the anomeric effect is an "illusion". You can call it as a "myth". The adverse effect is immeasurable. If the theory is really correct, it should be very simple that even children can understand.
The authors believe that the utilitarian spirit of pseudo scientists has brought about the present situation. Junzo Karaki, a literary scholar, points out that the behavioral principles and norms (ethics) of experts are a problem in his book "An Essay on Scientific Social Responsibility" [24] . We want to deeply caution ourselves. 9 Including Rintaro (Ogai) Mori (Army Surgeon General at that time), the fixed idea of German medicine by army bureaucrats of those days stuck to the pathogenic bacteria theory while rejecting the arguments of Umetaro Suzuki (the theory of micronutrient deficiency in beriberi) without any grounds, and they gave the soldiers polished rice diet. For this reason, the death toll by beriberi in the Russo-Japanese war touched 30,000 people and it was said, "Ogai killed more Japanese soldiers than the Russian army". When Suzuki became the first Japanese Nobel laureate in the study of beriberi, it created the circumstances where 
